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Acid Sulphate Soils (ASS) are formed in coastal environments (Coastal Acid Sulphate Soils, CASS) as well as in continental
environments (Inland Acid Sulphate Soils, IASS). Similar biogeochemical processes develop when reduced medium by prolonged
waterlogging becomes an oxidizing medium. Among these processes, the oxidation of pyrite generating sulfuric acid dominates.
CASS are related to the presence of a mangrove ecosystem and form a physical and chemical ripening due to changes in the
hydrological regime. 1ASS are associated with ancient deposits of organic matter buried in continental deposits and undergoing
prolonged oxidation. They are much less common and were mainly described in Australia.

In West Africa, the CASS are widely represented as the mangrove was formerly installed in Holocene fluvial deposits from the
estuaries of major rivers: Senegal, Sine Saloum, Casamance rivers in Senegal, Gambia river in Gambia, Geba and Cacheu rivers in
Guinea Bissau, Great Scarcies rivers in Sierra Leone. Their natural formation was accelerated in the 1970s due to the drastic drop
in precipitation. They are often affected by salinization processes related to seawater intrusion in surface and underground. IASS
occur in more continental environment and are generally near coastal rivers.

In Senegal, CASS in the lower valley of the Senegal river are associated with vertisols in the middle valley. However, CASS in the
valley of Casamance river are connected to red soils (ferralsols) distributed atop the surrounding plateaus by a system of soil
transformation where the iron removal processes along the slopes dominate. The objective of the study is to characterize, in a
pedological and mineralogical point of view, the ASS in the valley of Saloum River Valley which lies in an intermediate climate
context between that of the Senegal river in the north and that of the Casamance river in the south.

The climate of the Saloum region is sudano-sahelian with an average annual precipitation of 600 mm, a wet season (from June to
October), a cold dry season (from October to February), a hot dry season (from February to June) and evapotranspiration potential
ranging from 1500 to 2000 mm per year. The study site is located 50 km from the sea, 20 km west of the Kaolack town and near
the Saloum river whose salinity is higher than that of seawater. A selected toposequence (14°4°20”N, 16°10°59”W) encompassed
three topographic units with different pedoenvironmental conditions: floodplain, low terrace and middle terrace. The elevation was
ranging from 20 cm in floodplain to 1.15 m in low terrace and 4.15 m in middle terrace. The methodology used was based on (i)
the soil description, according to the World Reference Base, of the toposequence with nine soil profiles, (ii) the physical and
chemical characterization of soils (iii) the mineralogical characterization of the solid phase by X-ray diffractometry.

The described soils are distributed along the toposequence as Gleyic Hyposalic Solonchak in floodplain, Haplic Gleysol in low
terrace and Endogleyic Arenosol in middle terrace. The middle terrace is characterized by a coarser soil texture (mainly sand)
compared to the floodplain and the low terrace. The variations of the groundwater level lead changes in soil colour indicating the
presence of redoximorphic features at various depths according to the landscape position. The bulk mineralogy is dominated by
quartz. The downstream soils (floodplain and low terrace) highly contain halite. Feldspar was only identified in the floodplain and
low terrace profiles. The vicinity to the estuary explains the higher amounts of halite and feldspar, mainly albite (NaAISi308) in
the floodplain soils compared to the low and middle terraces. Pyrite is present in the floodplain while jarosite was detected in the
floodplain and low terrace. Hematite is only present in the low terrace, while lepidocrocite occurs in all the profiles. Kaolinite is the
dominant clay mineral in the entire toposequence suggesting an eolian origin from regional sources. Smectite is also found in all
the soils.

The ASS in the valley of Saloum river are more closely related to IASS than CASS, especially by their more continental
geographical position. There is a continuum between the soils of the floodplain and those of the middle terrace. The soils of the
middle terrace are formed by aeolian deposits that appear to cover former ASS.
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